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® 

The invCTtion relates to a device for recording informatioB by writing marks in 
a track on a record carrier via a beam of radiation. 

The invention further relates to a record carrier, a method for writing the 
record carrier and a device for reading the record carrier. 



A system for recording information comprising a record carrier, a recording 
method and a playback device, is known from US 5,724,327, The record carrier comprises 
tracks in which the information is represented in a predefined maimer by optically readable 

10 marks of first variations of a first physical parameter, such as the reflectivity of the seamed 
smface. The track further has second variations of a second physical parameter, such as a 
periodic excursion of the track in a transv^e direction (further denoted as wobble), a 
variation in deptti, shape or width of the marks. The second variations are modulated and die 
modulation pattern represents additional information, e.g. a code which is used for recovering 

IS the information. For example a de-scramble code is included for recovering information 

stored as scrambled information. The playback device comprises reading means for reading 
, the optical marks and demodulation means for retrieving the code from the modulation of the 
second variations. The player comprises data processing means for reproducing the 
information in dependence on the retrieved code. A problem of the known system is that the 

20 additional information is coupled to the presence of marks; in particular the method is not 
available for unrecorded record carriers. 



Therefore it is an object of the invention to provide a record carrier, a device 
25 and metixod having a more va:5atile way of providing additional information to a user. 

According to a first aspect of the invention the object is achieved with a device 
as dejSned in the opening paragraph, the device conq>rising a head for providing the beam, 
radiation control means for controlling the beam to write the marks in a selected part of the 
track, the marks having a main mark intensity and a mark length within a predefined range of 
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mark lengths, and secondary radiation control means for controlling the beam to write 
secondary marks in the same selected part of the tracks the secondary marks having a 
secondary mark mtensity that is substantially different &om the main mark intensity and a 
length substantially longer than mark lengths m the predefined range. 

According to a second aspect of the invention the object is achieved with a 
record carrier carrying information represented by marks in a track, the marks in at least a 
part of the track having a main mark intensity and a mark length withm a predefined range of 
mark lengths, and the same part of the track fijrther comprising secondary marks having a 
secondary mark intensity that is substantially different from the main marie mtensity, and the 
secondary marks having a length substantially longer than mark lengths in the predefined 
range. 

According to a third aspect of the invention the object is achieved with a 
method of recording information by writing marics in a track on a i«cord carrier via a beam of 
radiation, the method comprismg the st^s of controlling the beam to write the marks m a 
selected part of the track, the marks having a main mark intensity and mark lengths within a 
predefined range of mark lengths, and controlling the beam to write secondary marks in the 
same selected part of the track, the secondary marks having a secondary mark intensity that is 
substantially different firom the main mark intensity and a length substantiaUy longer than 
mark lengths in the predefined range. 

- According to a fourth aspect of the invention the object is achieved with a 
device for reading infonnation represented by marks and additional information represented 
by secondary marks &om a track on a record carrier via a beam of radiation, the marics 
having a main mark mtensity and mark lengths within apredefined range of mark lengths, the 
secondary marics having a secondary marie intensity that is substantially different from the 
main marie mtensity and a length outside the predefined range of mark lengths, and the marks 
and the secondary marks being in tiie same selected part of the track, the device comprismg a 
head far providmg the beam, a fixmt-end unit for generating a scanning signal for detecting 
marks and secondary marics during said scanning, and a read processing unit for retrieving 
the information fix)m the scanning signal, and a secondary read unit for retrieving additional 
information encoded in the secondary marks from the scanning signal. 

The effect is tiiat secondary marks which are substantially longer and less 
intense then main marks are recorded in the same part of the track as the marks. The 
secondary are independently formed, and not as an additional variation of the main marks. 
This has the advantage that it is possible to record the marks before of after recording the 
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secondary marks, in addition to the possibility to record the main and secondary marks 
simultaneously. Furthermore the difference in intensity and length allows the marks and the 
secondary marks to be detected independently. 

In an embodiment of the device the secondary radiation control means are 
S adapted for controlling the beam to write only secondary marks in the selected part of the 
track. This has the advantage that the secondary marks can be written before or after writing 
the main marks. 

In an embodiment of the device the secondary radiation control means are 
adapted for controlling tiie beam to create the combination of the marks in which marks 

10 located at an areaof track having a secondary niark, have a main niark intensity 

from the main mark intensity of marks located at an area of tihe track not having a secondary 
mark, in particular ihe difference being such that in a scanning signal a level difference 
betweoi marks and intermediate spaces is substantially equal at both areas of the track: The 
effect is that the main mark intensity, e.g. by controlling the width, depth or blackness of the 

15 main marks, is adapted corresponding to the areas having secondary marks. This has the 
advantage that the reflection difference between marks and intermediate spaces between 
areas having and not having secondary marks is reduced. 

In an embodiment of the record carrier said different secondary mark intensity 
is constituted by the secondary marks being effectively narrower than the marks. This has the 

20 advantage that the intensity of the reflected radiation of a secondary mark is different from a 
recorded maik, and also differrait from an unrecorded area. 

Further preferred embodim^ts of the device, record carrier and method 
according to the invention are given in the fiirdier claims. 

25 . 

These and other aspects of the invention will be apparent from and elucidated 
further with reference to the embodiments described by way of example in the following 
description and with reference to the accompanying drawings, in which 

Figure la shows a disc-sh£Q)ed record carrier, 
30 Figure lb shows a cross-section of a record carrier. 

Figure 2 shows a scanning device for recording and/or reading marks and 
secondary maiks. 

Figure 3 shows secondary marks and reflection levels. 

Figure 4 shows a practical example of intensity of marks and secondary marks. 
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Figure 5 shows a power spectrum of a written track. 
Figure 6 shows secondary marks, adapted main marics and reflection levels 
Figure 7 shows reflection of secondary maxks and ad^ted mainmarics, and 
Figure 8 shows a write strategy, 

the same reference numerals. 
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data- An optical beam is used for reading and writing the data, and the diffiaction limited spot 
size determines the bit length and thus the maximxma achievable data capacity on a disc. For 
example for the current BD (Blu-ray Disc) system, a bit length of about 75 nm results in a 
total disc capacity of 25 Gbyte if a 12 cm disc is used as data carrier. 
5 According to the mvention the record carrier is recorded also by secondary 

marks constituting an additional data channel carrying auxiliary information as elucidated 
below. The secondary maiks result in a different intensity modulation of the amplitude of the 
HF-signal, and have a firequencyrange different from the range of the main marks. The 
difference in reflection does substantially not affect the content or quality of the HF-data. 

10 Thus discs incorporating such an additional data stream can still be read back on existing 
systems, although without retrieving the additional data. In an embodiment the frequency 
range of the secondary marks is substantially non-overlapping with the frequency range of a 
modulation of the pregroove, e.g. the usual wobble modulation. This reduces interference of 
the additional data channel with the wobble modulation. 

15 It is noted that the auxiliary information may be used for control information 

that is processed in the scanning apparatus or a host computer, e.g. a code for accessing 
recorded information, an identifier to support copy-control, anti-piracy information and other • 
accessing mechanisms. The control infoimation in tiie additional data channel may repies^t ' 
a unique identification code, to protect illegal copying or a watermaik. In an embodiment the 

20 additional data channel is made available for the user. The auxiliary infomiation may be a - 
software program, e.g. for processing, de-compressing or editing audio or video material, or a , 
*fiieeware* type version of a software program for the user to try out the fimctions of said 
software. In an embodiment the auxiliary information is audio or video content information, 
such as a trailer of a movie or an MP3 version of some audio. In a system where the 

25 recording apparatus is not freely available the additional channel can be used to protect data 
against copying; For example the secondary marks may be pre-recorded during production of 
the record carrier by an industrial type recording S3^tem, for example for small scale 
production numbers, or ^plied via a mask or mastering type of manufacturing process. 

Figure 2 shows a scanning device for recording and/or reading marks and 

30 secondary marks. The device is provided with means for scanning a traick on a record carrier 
1 1 which means include a drive unit 21 for rotating the record carrier 1 1, a head 22, a servo 
unit 25 for positioning the head 22 opposite the track, and a control unit 20. The head 22 
comprises an optical system of a known type for generating a radiation beam 24 guided 
through optical elements focused to a radiation spot 23 on a track of the information layer of 
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1.1 head fteher comprises („„, *„™) a focosiog aerator for movicg fl» lbc» »f 
fl««daa.on beam 24 aloagfte optica, axis of saidbeamand.tocki„g.„^fo,fi^ 
posmom^ Of «.e spo. 23 in a «dia. di^«on » the center of a„ ^ ^ 
5 may ocmpnse coUs for radially moving a. optical eUm«^orm.y a.™„yfce arranged 
forctangmgti»angleofarefleotingelema>t.,lelbc„sh«^ 

by «*«tor signals ihmae servo nni.25.For reading tt,e radiation reflected by fl.e 

^.mlayerisdetecedbyadetectorofansual type. e.g.afonr-,„adran. diode, in 
^-'^^-S.nerati.gde^ctarsignalaconpledtoafiont.nd.mi.ai for genen^ v«ions 

ibcnan* The e^r signals 35 are coupled ,0 a. servo mu. 25 for conti^ 
«»lli^aca.a.ors.T,.emainscanningsigna.33isp™cessedlb^ 
d.g.« mfonnation torn me marks by read processing unit 30 of a asnal .ype including a 
demodulator, deformatter and output unit. 

The control nni, 20 «mttoIs the s«mning fflui n^ioving of information and 
maybeatrangedf^receivingcommandsih^anserorii^ah^^ . 

«mt 20 .s o«„,ec,ed v» comro. lines 26. e.g. a system bus. fc, the o.h, 
Tleeontrolm„.20c«np«s.,c«-,o,ci,«ti,^,fe,e^,„^^p^^^ 

m«nK»yandinte,ftce.ferperfonnin8thepnK«Iuresandto^ ^ 

coutrolun«20m.y.lsob,implemen.ed,sas.atemachineinlogicci,.ui,slnati 
-bodimen. ,!» control unit perfinms flte flmctiom of processing a,e additional in&nnatio. 
^ accessmg a,e main infennation as indicated above, and/or recording functions described 

'^''^«'«'"**«^^«ondao.readuml32fordetectingseconda,ymari=s 
mti^sc-ummgsignal as foUows. 11» main scanning signal 33 is received fton.ti»fton..«„,. 

»m, 3 1 . Components in the signal 33 due to fl» marics Of main information are ,«noved 

and components due to fl.eseoondaryma*sa.,isolated.e.g.byafflteruni,34fl«ala,a,ow 
2 -band pa. ftmction. Timingrecov^y fi.r.e«.ns^ 

datas.gnalcanbebasedonawobblefle,uencyoronthes«=onda.ymarkssignal 
ZIH' '^T'^'^'^'^^^^y^^-'^^^olo^r^^c, fortta 
^'^Syndnonousde.ectioncanbeappUedlbrde.ecting.heda^ 
dat. man embodrntentfl^ additional datachannel isp^videdwith achamrel code andT 

demodulator and an eiror correction unit. 
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The read processing unit includes a demodulator circuit like a slicer for 
demodulating the read signal into digital bit values. It is noted that a quick sUcer can 
accommodate the variations caused by the secondary maiks without fiirther modificatioii, in 
particular when the secondary marks cause a relatively small ampHtude difference (e.g. 
15%). In an embodiment the read processing unit 30 is adapted to detect the maiks from the 
main scanning signal in the presence of signal components caused by the secondary marks. 
For exan^le tiie unit may include a filter unit for substantiaUy blocking the frequency range 
of the secondary mark signal components. In an embodiment the read processing unit is 

coupled to the secondary read unit for receiving a secondary mark signal indicative of 
detected secondary marks. The secondary mark signal is combined with the main scanning 
signal, e.g. subtracted, in order to substantiaUy eliminate the secondary mark^ signal - 
components. Alternatively the sKcer level of a bit detector unit maybe ad^tedto the 
detected average reflection level as affected by the secondary marks. 

In an embodiment the front-end unit 31 has a combination circuit that adds 
signals from several detectors for generating as a seaming signal a mmor signal indicative of 
the amount of radiation from a radiation beam reflected via the track, to an embodiment the 
combination circuit combines signals from every available detector segment Such a signal 
indicative of the total reflection may be coupled separately to the secondary mark unit 32. 

In an embodiment the device is a recording device which is provided wifli 
20 meamforrecordinginfi>rmationonarecordcarrierofatype,whichiswritableorre- 

writable, for example CD-R or CD-RW, or DVD+R. DVD+RW or BD. The recording device 
comprises write processing means for processing the mput mformation to generate a write 
signal to drive the head 22, which means comprise an input unit 27, and modulator means 
comprising a fonnatter 28 and a modulator 29. The modulator 29 is coupled to a front end 
unit 3 1 constituting radiation control means for writing mformation. The radiation of the 
beam is controlled (usually called a recording strategy) to create optically detectable marks in 
the recording layer. The marks may be m any optically- readable form, e.g. in the form of 
areas with a reflection coefficient different from their surroundings, obtamed when recordmg 
in materials such as dye. aUoy or phase change material, or in the form of areas with a 
direction of polarization different from their surroundings, obtained when recording in 
magneto-optical material. In an embodiment the input mut 27 comprises compression means 
for input signals such as analog audio and/or video, or digital uncompressed audio/video. 
Suitable compression means are described for video in the MPEG standards, MPEG-1 is 
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defined in ISO/IEC 11172 and MPEG-2 is defined in BO/IEC 13818. The input signal may 
alternatively be already encoded according to such standards. 

The recording device is provided with a secondary radiation control means 36 
for controlling the beam 22 via the &oat end unit 31 to write secondary marks. Additional 
5 information to be encoded in the secondary marks may be provided by the fonnatter 28 
and/or via the control lines 26. The mark width for secondary marks is controlled by 
controlling the write power as discussed below. Jn. an embodiment the radiation beam is 
controlled by a fast switching optical element, for example to change the numerical aperture 
of the objective lens, and thus the spot size in the radial direction. For example a switchmg 
1.0 . optical element in the form of a Uquid crystal cell (LQ is described for adapting^^^ 

numerical aperture (NA) in "Japan Journal of Applied Physics 36. p. 481 (1997)" and an LC 
cell for correcting aberration in "J^an Journal of AppUed Physics 38, p. 1744 (1999)". 
Usually such elements are used for improvmg the quality of the scanning spot, but they can 
be switched to cause a blmred spot for writing broader marks, hi an embodiment switching 
15 the optical elements is combined with a recording strategy for ad^ting the laser power of the 
radiation beam. As a result the secondary marks have a secondary mark intensity that is 
substantiaUy different from the main mark intensity used for the main marks that represent 
the main information as forflier elucidated with reference to Figures 3 to 7. The main marks 
have mark lengths in a predefined range, as determined by a channel code. For example in 
20 CD the marks have lengths of 3 fo 1 1 chamiel bits lengths corresponding to main data clock 
periods. The secondary marks have a length substantiaUy longer than the longest mam mark 
in order to be separable during detection. A secondary mark length m the range starting at 
around 100 channel bit lengths allows easy separation. However, usmg sophisticated signal 
processing in the secondary read unit 32 shorter secondary marks can be used for increased 
25 data capacity of the additional data channel. It is to be noted tiiat the secondary marks are 
recorded m tiie same part of tiie track as tiie mam marks. The marks may be recorded at 
dififerent moments in time. Using a write-once material (a dye type like CD-R) flie secondary 
marks can be recorded either before, during or after recording tiie main marks. In an 
embodiment for rewritable materials the radiation control means 29,3 1 are provided witii a 

30 specificnon-erasingrecordingstrategy.Duringwritingphasechangematerialsusuallyan 
erasing power is appKed in between recording marks for erasing any previously recorded 
marks. Hence such write strategies enable a so-called direct overwrite principle, which means 
tiiat previously recorded data are erased during writing of new data (marks). To enable tiie 
erasure of previously written data, an erase power is provided in between tiie pulse trains 
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with which the marks are written. The specific non-erasing recording strategy is ad^ted for 
writing marks in a part of the track that ahready contains secondaiy marks. Jn that case, for 
example no erasing power is appUed in between the pulse trains for writing the maiks.'lh an 
embodiment of the record carrier the crystallization properties of the phase- change material 
are is specifically designed for obtaining a relatively slow crystallization behavior responding 
relatively slowly to writing radiation. This has the advantage that the secondary marks 
aheady recorded wiU not easily be erased by writing further marks in the same area of the 
track. In an anbodiment Ae secondary radiation control means 36 are provided with a 
specific secondary recording strategy for writing phase- change materials. The specific 
secondary recording strategy is adapted for writing secondary marks in a part of the track that 
already contains main marks. No erasing power is applied in between the write pulse trains 
for writing the secondary marks. It is to be noted that for writing the secondaiy marks a- 
separate erasing step may be required for erasing any marks previously recorded. In another 
embodiment, the main marks and the secondary marks are simultaneously written in the disc 
during one write cycle. This is, for example, possible with a relatively slow phase-change 
materials, slow meaning that the rencrystallization (erasure) of previously writt«i marks, 
proceeds slowly. If the disc is written at a rather high recording velocity, it is possible to' 
write the secondary marks simultaneously with the main marks by applying a rather high 
erase power in between the pulse trains for writing the main marks. 

Figure 3 shows secondaiy riiarks and reflection levels. In a lower part of the - 
Figure main marks 40 and secondary marks 41 are shown. In an upper part of the Figure the 
resulting reflection is given. A first reflection level 42 is the highest level corresponding to 
unrecorded parts of the track. The second level 43 is lower and corresponds to a part of the 
track only having a secondary mark 41. The third level 44 is the lowest and corresponds to a 
part of the track having main marks 40. The various levels of reflection are achieved by 
controlling the write power of a recording beam of radiation at qipropriate power levels. 

Figure 4 shows a practical example of intensity of marks iid secondary marks. 
The marks and secondary marks were written in a Blu-ray Disc at Blu-ray Disc recording 
conditions. In a first write cycle, long narrow 1100 secondary marks were recorded at a 
recording velocity of 5J28 m/s, the 1100 mark being 1920 ns long, which corresponds to a 
mark length of about 10000 nm. The secondaiy marks were written in the disc with low 
write power (1.5 mW). fii a second write cycle, short 18 main marks were written in the same 
track with a much higher write power (5.5 mW), coixesponding to the patterns shown in 
Figure 3. The reflection trace of the resulting data pattern is shown in the left trace 50 in 
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Figure 4. The low frequency modulation was written with a block pattan, resulting in an 
abrupt change in the track reflection. Ih an embodiment of the write strategy a more gradual 
reflection transition is appUed by graduaUy changing the write power. The result is shown in 
the ri^t trace 51 in Figure 4. 

5 ^»g»«e 5 shows a power spectrum of a written track. A fiiBt trace 52 of the 

measured track reflection corresponds to the 1100-18 pattern in the track is described above 
with Figure 4. Two principle peaks at 260 kHz and 4.125 MHz are present corresponding to 
respectively the 1100 and 18 carrier (the higher harmonics are also visible). Further, in a 
second trace 53 a spectrum with random data encoded in the secondary marks is shown in the 
lO....Jguj:e.,Datais superimposed on the llOO marks, and again the 1100 frequency (and the higher 
harmonics) is clearly identified from the spectrum. The example illustrates that it is possible 
to separate the low-frequency components due to the secondary marks from flie high- 
fi^uency main data. 

Figure 6 shows secondary marks, adapted main marks and reflection levels. A 
15 lower part of the Figure shows main marks 40 m a part of the track without secondary marks 
and adapted main marks 45 in a part of the track having secondary marks 41 . In an upper part 
of the Figure the resulting reflection is given. A first reflection level 42 is the highest level 

to a part of the track only having a secondary mark 41 . The third level 44 is again lower and 

20 corresponds to apart ofthe track only having main marks 40. The fourth level 47 is the 

lowest and corresponds to a part of the track having adapted main marks 45. The main marks 
are adapted to be broader in the part of the track that also has the secondary marks. 

Figure 7 shows reflection of secondary marks and ad^ted main inarks. A 
reflection trace 7 1 has a better symmetry of the signal, i.e. the differences between peak value 
25 and average are reduced considerably. The measured track reflection trace 71 corresponds to 
the pattern in the track described above with Figure 6. In this case, in between the adapted 
main marks (at 6.2 mW write power) the secondary marks constitute "gray*' spaces in 
between the main marks and were written with 1 .5 mW power. In between the normal marics 
40 (at 5.5 mW write power) "noimal" ^te space were written (at bias-level power). 

^'Sfa^ ^ s^ows a write strategy. A schematic lay-out of write-strategy 81 has 
power levels for writing a combination of main marks (HF) and secondary marks (LF). A 
resulting data signal 82 has LF modulation due to the secondary marks and modulation due to 
the HF main data. For recording a part of the track not having secondary marks Pl-level 83 is 
a nominal power-level for recording normal main marks, and P2-level 84 is a power-level for 
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recording normal spaces (bias level). PS-level 85 is power level for recording wider main 
marks in a part of the track having a secondary mark, and P4-level 86 is a power level for 
recording secondary maiks in between the main marks. Jn general the power levels are 
related as foUows: P2-level < P4-level < Pl-level < P3-level. In an embodiment the 
5 individual power-levels are tuned such as to minimize the asymmetry of the HF signal in 
both areas (Pl-level, P2-level) and (P3-level, P4-level). The result of the write strategy is 
shown m figure 7 described above. In an embodimrat the change from (P 1 , P2) to (P3, P4) 
level-setting is made gradually. This has the effect of reducing bit-errors at boundaries. 

Although the invention has been mainly explained by embodiments' using 

10 optical discs of the phase change type, the invention is also suitable for other record carriers 
such as rectangular optical cards, magneto-optical discs or any other type of information 
storage system that writes marks in a track. It is noted, that in this document the word 
•comprising' does not exclude the presence of other elements or steps than those Usted and 
the word 'a' or 'an' preceding an element does not exclude the presence of a pluiaUty of such - 

15 elements, that any reference signs do not limit the scope of the claims, that the invaition may = 

be implemented by means ofboth hardware and software, and that several *means^ or 'units* • 
may be represented by the same item of hardware or software. Further, the scope of the 
invention is not limited to the embodiments, and the invention lies in each and every novel ^ 
feature or combination of features described above. r 
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1. °^<=«f<>"ecordingmfonnation by writing marks in a track on a re(^ 

carrier via a beam of radiation, the device comprising 

- a head for providing the beam, 

- radiation control means for controlling the beam to write the marks in a selected part of 
the track, the marks having a main mark intensity and a maik length within a predefined 
range of marklengths, and 

- secondaiyradiationcontiolmeansforcontrollingthebeamtowritesecondaiymarksm 
the same selected part of the track, the secondary marks having a secondary mark 
intensity that is substantiaUy different ftom the main mark intensity and a length 
substantiaUy longer than mark lengths in the predefined range. 

2- Device as claimed in claim 1. wherein the secondary radiation control means 

are adapted for controUing the beam to write only secondary marks in- the selected part of the 
track. 



3. Device as claimed in claim 1, wherein the secondary radiation control means 

are adapted for controlling the beam to write a combination of the marks and the secondary 
marks during said recording of information. 



20 4. acclaimed in claim 3, wherein the secondary radiation control 



means 



are adapted for controlling the beam to create the combination of the iharks in which marks 
located at an area of track having a secondary mark, have a main mark intensity different 
fi^m the main mark intensity of marks located at an area of the track not having a secondary 
mark, in particular the difference being such that in a scanning signal a level diffemice 
between marks and intermediate spaces is substantiaUy equal at both areas of the track. 

5. Device as claimed in claim 1, wherein the secondary radiation control means 

are arranged for writing the secondary marks by controlling a writing power of the radiation 
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of the beam to secondary level that is substantially lower than 9 writing power for writing the 
marks. 

6. Device as claimed in claim 1, wherein the secondary radiation control means 
5 are arranged for writmg the secondary marks by controlling the shape of the beam, in 

particular by an adjustable optical element 

7. Record earner carrying information represented by marks in a track, the marks 
in at least a part of the track having a main mark intensity and a mark length within a 

10 predefined range of mark lengths, and the same part of the track further comprising - . 
secondary marks having a secondary maik intensity that is substantially different fi^om the 
main mark intensity, and the secondary marks having a length substantially longer than mark 
lengths in the predefined range. ... 



1^ ^' I^ecoJ^d carrier as claimed in claim 7, wherem said different secondary mark 

intensity is constituted by the secondary marks being effectively narrower than the marks. 

9. ~ Method of recording information by writing marks in a track on a recoid 

carrier via a beam of radiation, flie method comprising the steps of 

20 - controlling the beana to write the marks in a selected part ofthe track, the marks having a 
mam mark intensity and mark lengths within a predefined range of mark lengths, and 

- controlling the beam to write secondary marks in the same selected part ofthe track, the 
secondary marks having a secondary marie intensity that is substantially different from the 
main mark intensity and a length substantially longer than marie lengths in the predefined 
25 range. 



30 



10. Method as claimed in claim 9, wherem said controlling writing the marics is 
performed at a first instance in time and writing the secondary marks is performed at a 
different instance in time during two separate scans ofthe selected part ofthe track. 

1 1 . Device for reading information represented by marks and additional 
information represented by secondary marks from a track on a record carrier via a beam of 
radiation, the marics having a main mark intensity and mark lengths within a predefined range 
of mark lengths, the secondary marks having a secondary mark intensity that is substantially 
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different from the main mark intensity and a length outside the predefined range of mark 
lengths, and the marks and the secondary marks being in the same selected part of the track, 
the device comprising 

- a head for providing the beam, 

- afroirt-endunitforgeneratingascanningsignalfordetectingmarksandsecondarymaiks 
during said scanning, and 

" a readprocessmg unit for retrieving flie information from the scanning signal, and 

- a secondary read unit for retrieving additional information encoded in the secondary 
marks from the scanning signal. 
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ABSTRACT: EPO-DGl 

30. n 2002 

@ 

A device has a head for recording infonnation by writing marks in a track on a 
record carrier via a beam of radiation. The radiation is controUed to write the marks (40) 
having a main mark intensity (44) and a mark length within a predefined range of mark 
lengths. Further secondary marks (41) are recorded in the same part of the track. The 
secondary marks have a secondary mark intensity (43) that is substantiaUy different fiom the 
main mark intensity and a length substantiaUy longer than mark lengflis in the predefined 
range. Furthermore a record carrier, method of recording and a read device are described. 
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